A combination of small-cluster exact-diagonalization calculations and a well-controlled approximative method is used to examine the ground-state phase diagrams of the spin-one-half Falicov-Kimball model extended by the spin-dependent on-site interaction (J) between localized spins and itinerant (d) electrons, as well as by external magnetic field (h). Both the magnetic ordering and metamagnetic transitions are analysed as functions of h and the number of itinerant electrons (N d ) at selected J. Various magnetic superstructures including axial and diagonal spin stripes are observed for nonzero values of J and h. Moreover, it is shown that increasing h strongly stabilizes the fully and partially polarized states, while the non polarized state is reduced.
Introduction
In the past decade, a considerable amount of effort has been devoted to understand the underlying physics that leads to a charge ordering in strongly correlated electron systems. The motivation was clearly due to the observation of a such ordering in doped nickelate [1] and cuprate [2] materials, some of which constitute materials that exhibit high-temperature superconductivity. One of the simplest models suitable to describe charge ordered phases in interacting electron systems is the Falicov-Kimball model (FKM) [3] . Indeed, it was shown that already the simplest version of this model (the spinless FKM) exhibits an extremely rich spectrum of charge ordered solutions, including various types of periodic, phase-separated and striped phases [4, 5] .
However, the spinless version of the FKM, although non-trivial, is not able to account for all aspects of real experiments. For example, many experiments show that a charge superstructure is accompanied by a magnetic superstructure [1, 2] . In order to describe both types of ordering in the unified picture, it was proposed [6] a simple model based on a generalization of the spin-one-half FKM with an anisotropic, spin-dependent local interaction that couples the localized and itinerant subsystems.
The first systematic studies [6, 7] clearly demonstrated strong cooperative effects of spin-dependent interaction on the ground states of the model and revealed various types of homogeneous as well as inhomogeneous ordering. It is naturally to expect, that the formation of new structures is accompanied by changes in magnetization, and therefore we would like to study the ground-state properties of the model in the external magnetic field. The motivation for our study was also the work by Lemański [8] , where similar studies were performed using the restricted phase diagram method for 12 periodic configurations of the spins. Here we study the model exactly (over the full set of spin configurations) for clusters up to 36 lattice sites and approximately for larger clusters.
Our starting Hamiltonian has the form The first term of (1) is the kinetic energy corresponding to quantum-mechanical hopping of the itinerant d-electrons between sites i and j. These intersite hopping transitions are described by the matrix elements t ij , which are −t if i and j are the 
where t (2) is the second-quantized version of the single particle Hamiltonian t σ (s), so the investigation of the model (2) is reduced to the investigation of the spectrum of t σ for different configurations of spins. This can be done exactly over the full set of spin configurations or approximately over a reduced set. In this paper we present a combination of both methods. For clusters up to L = 36 lattice sites we use small-cluster exact-diagonalization calculations and for larger clusters we use the well-controlled numerical method described in detail in the papers [9] .
Results and discussion
In the present work we study the one ( ied the magnetizations for spin as well as d-electron subsystems on clusters up to L = 100 lattice sites. Unfortunately, we were not able to obtain the definite results, due to finite-site effects.
In summary, a combination of small-cluster exact diagonalization calculations and a well-controlled approximative method was used to study the ground-state phase diagrams of the generalized spin-one-half FKM with spin-dependent on-site interaction J = 0.5 extended by magnetic field for one and two dimensional cases.
For both cases it was found that the magnetic field stabilizes the FP (for spins) or Figure 4 : Arrangements of localized spins that enter into the phase diagram displayed in Fig. 3 . First 11 phases correspond with NP phases. All other phases are PP. To visualize the spin distributions we use (•) for the up spin orientation and (.) for the down spin orientation.
